Carbamazepine effects on Na+ currents in human dentate granule cells from epileptogenic tissue.
Carbamazepine (CBZ) is a well-established drug in the therapy of temporal lobe epilepsy (TLE). The anticonvulsant action of CBZ has been explained mainly by use-dependent effects on voltage-dependent Na+ channels in various nonhuman cell type. However, it is unclear whether Na+ currents in neurons within the focal epileptogenic area of patients with medically intractable TLE show similar characteristics. Therefore we used the whole-cell patch-clamp technique to investigate the effects of CBZ on voltage-dependent Na+ currents in 23 acutely isolated dentate granule cells (DGCs) from the resected hippocampus of eight patients with medically intractable TLE. As in findings in animal preparations, CBZ significantly reduced the amplitude of the Na+ current and significantly shifted the current-voltage dependence of the steady-state inactivation in the hyperpolarizing direction. In contrast, the rapid component of the recovery from inactivation of the Na+ currents was not affected by CBZ. In addition, the reduction of the Na+ current amplitude observed during repetitive stimulation with depolarizing pulses was not significantly altered by CBZ. In summary, CBZ strongly affects the voltage-dependent steady-state inactivation, with no effects on the removal of inactivation in Na+ currents of human DGCs. In spite of the lack of suitable control material, the CBZ insensitivity of the removal of inactivation may be an interesting concept to explain the medically intractable TLE in these patients.